Angiotensin converting enzyme: implications from molecular biology for its physiological functions.
1. The two isozymes of human angiotensin converting enzyme (ACE; EC 3.4.15.1) have recently been cloned and sequenced. 2. The larger, endothelial isozyme has two highly similar internal domains each bearing a putative catalytic site. In contrast the smaller, testicular isozyme has a single catalytic site corresponding to the C-terminal domain of endothelial ACE and represents the ancestral, non-duplicated form of the gene. 3. Both isozymes are anchored in the plasma membrane by a single hydrophobic transmembrane polypeptide located near the C-terminus, and both are extensively N-glycosylated. 4. The testicular isozyme may also be O-glycosylated. 5. The soluble form of ACE in plasma, seminal fluid and other body fluids appears to be derived from the membrane-bound endothelial isozyme by a post-translational modification. 6. ACE has a complex substrate specificity with peptidyl tripeptidase or endopeptidase action on certain peptides, as well as the classical peptidyl dipeptidase activity. 7. Numerous potent inhibitors of the enzyme have been developed and used successfully in the treatment of hypertension, but some of the observed side effects may be due to inhibition of other zinc metalloenzymes. 8. Both endothelial and testicular ACE are highly conserved between species, indicative of the essential role(s) of the enzyme in blood pressure regulation and other physiological processes.